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[57] ABSTRACT 

Dust-retentive articles, such as tack cloths, dust cloths, air fil- 
ters, etc., comprise a porous web or sheet which is im- 
pregnated up to about 10 weight per cent with amorphous 
polypropylene of molecular weight in the range of up to about 
1 0,000 and then dried at ambient temperature. 
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DUST-RETENTIVE ARTICLE 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part application of my 
copending application having Ser. No. 673,300, filed Oct. 6, 
1967, now abandoned. 

The use of tack cloths for the removal from various surfaces 
of dust, lint, and other forms of foreign matter is relatively well 
known. Such cloths find wide industrial applications such as, 
for example, the removal of foreign matter such as dust, grind- 
ing particles, sanding particles, or the like, from various ob- 
jects or surfaces prior to the finishing operations thereof such 
as painting or varnishing. Although tack cloths have enjoyed 
wide industrial usage, they have heretofore been charac- 
terized by certain objectionable features which have 
discouraged their more universal use in the home or office. 

Generally, a tack cloth comprises a textile material of rela- 
tively loose weave which has been chemically treated to give 
the same a sticky or tacky character. When such a treated 
cloth is rubbed over a surface, the undesirable foreign parti- 
cles adhere to the cloth and are thus removed from the sur- 
face. Although the prior tack cloths were fairly efficient in 
removing the foreign particles, they were invariably charac- 
terized by the fact that the chemical coating tended to rub off 
onto the hands of the user so that the user's hands became un- 
desirably sticky and messy. The use of such messy tack cloths 
was, of course, particularly objectionable in non-industrial ap- 
plications, such as general dusting and cleaning in the house. 

It is, therefore, one object of this invention to provide a 
dust-retentive article. It is another object of this invention to 
provide a porous or semi-porous article having high retention 
for finely divided solids and/or aerosols. It is another object of 
this invention to provide a non-messy dust-retentive article. It 
is yet another object of this invention to provide dust-retentive 
web which is non-messy, highly durable, i.e., retains its adhe- 
sive characteristics over a long period of time, and is easily 
regenerable. 

SUMMARY OF THE INVENTION 

In accordance with one embodiment of this invention there 
is provided a backing material such as porous or semi-porous 
web or sheet having dispersed thereon up to about 10 weight 
per cent amorphous polypropylene. In accordance with 
another embodiment of this invention a backing material such 
as porous or semi-porous web or sheet is rendered capable of 
retaining minute solids such as dust by dispersing thereon 
either in the form of solution or aerosol up to about 10 weight 
per cent amorphous polypropylene and drying at ambient 
temperature. 

The term "tackifier" has commonly been given to the sub- 
stance with which a textile is treated to render the same sticky 
or tacky. As already indicated above, a suitable tackifier must 
be tacky at normal temperatures and yet must be sufficiently 
stiff or viscous to adhere to the cloth and not come off on the 
surface being cleaned or the user's hands. Similarly, the tacki- 
fier should desirably be in the form of a liquid under manufac- 
turing conditions so that the tack cloth may be simply and in- 
expensively fabricated by merely dipping the textile material 
in a bath of the tackifier or by spraying a solution of the tacki- 
fier onto the surface of a textile or absorbent paper material. 

I have discovered that amorphous polypropylene within a 
certain molecular weight range meets all these requirements 
generally associated with tackifiers and filter impregnating 
agents when dispersed on a suitable web or backing in concen- 
trations of up to about 10 weight per cent. Amorphous 
polypropylenes having a molecular weight above about 
10,000 are solid and are only slightly tacky. Amorphous 
polypropylenes having molecular weights below about 10,000 
are characterized by being semi-solid to liquid and are very 
tacky. Although dispersion of very minute quantities of this 
amorphous polypropylene on the intended backing materials 
increases their affinity for minute airborn solids, it is presently 
preferred that from about 0.5 to about 5 weight per cent of the 



amorphous polymer be employed. In addition, it is also 
preferred that the molecular weight of the amorphous 
polypropylene be within the range of from about 2,000 to 
about 8,000 in order to provide an article having the most 

5 desirable combination of qualities including dust retention 
and freedom from streaking or messy deposits of any variety. 
Polypropylene comprising at least about 90 per cent 
amorphous polymer is presently preferred. 
Polypropylene is a synthetic resin which, of late, has en- 

10 joyed greatly increased usage in the preparation of molded ar- 
ticles, fibers and films. For use in the latter applications it is 
desirable that the polypropylene should have a highly crystal- 
line structure which thereby serves to increase the strength of 
this versatile plastic. 

Amorphous polypropylene is not readily usable for struc- 
tural products because its properties are different from those 
of the crystalline polymer. 
Many of the processes currently employed for the manufac- 

20 ture of polypropylene make use of so-called stereospecific 
catalysts which are chosen for their ability to produce 
predominantly crystalline polypropylene. However, despite 
the use of these catalysts, present polymerization techniques 
still produce a product with a significant proportion of 

25 amorphous polypropylene. The presence of this non-crystal- 
line fraction detracts from the strength of articles manufac- 
tured therefrom. Therefore, it is the practice in the art to 
separate this amorphous portion from the crystalline material 
by solvent extraction. Only a few applications have been 

30 found for this amorphous polypropylene residue. Its inherent 
lack of high structural stability obviates its use in the prepara- 
tion of fibers, films, and molded products, while any use of this 
material as an adhesive base is similarly precluded since the 
resulting adhesive films are exceedingly soft and display rela- 

35 lively little strength. 

The use of such amorphous polypropylene in the produc- 
tion and bonding of non-woven fabrics is discussed in U.S. Pat. 
No. 3,126,297. It is well observed in that disclosure that the 
concentrations of amorphous polypropylene dispersed on the 

40 non-woven backing must be relatively high in order to effect 
the production of a unitary article. I have found that these 
concentrations are unnecessary. This consideration is pointed 
out particularly by the examples hereinafter presented. 
The amorphous polymer is preferably applied to the 

*5 backing in the form of a solution in a suitable solvent by either 
spraying the solution onto the backing or dipping the backing 
into a solution of the amorphous polymer. Amorphous 
polypropylene may be dissolved in a variety of solvents, in- 
cluding aromatic hydrocarbons, such as toluene, xylene, 
decahydronaphthalene and tetrahydronaphthalene; aliphatic 
hydrocarbons containing from five to 1 1 carbon atoms, such 
as pentane, hexane, and nonane; and chlorinated hydrocar- 
bons, such as methylene chloride, carbon tetrachloride, 

55 trichloroethylene, perchloroethylene, and also chlorinated 
aromatic hydrocarbons such as chlorobenzene. It should be 
noted that, where so desired by the practitioner, it is possible 
to prepare these solutions with various combinations of any of 
the above-listed solvents. The resin solids content of these 

60 amorphous solutions should usually range from about one per 
cent to about 50 per cent by weight. 

Aqueous emulsions can also be employed and are easily 
prepared by adding an emulsifying agent to a polymer solu- 
tion. Suitable solutions can be prepared by any of the above- 

65 listed solvents. Water is then added with vigorous agitation, 
the amount of water added depending on the solids content 
desired in the resulting emulsion. The organic solvent can then 
be removed from the emulsion by any suitable method such as 
distillation. The resin solids content of these emulsions usually 

70 ranges from about two per cent to about 65 per cent by 
weight. 

It should be mentioned that various additives, such as 
defoamers, resinous wet strength modifiers, lubricants, and 
the like, may be added to the amorphous polypropylene 
75 binder formulations. 
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Essentially, any variety of backing material, either non- A 25 per cent solids solution of amorphous polypropylene 

porous, porous, or semi-porous, can be employed for the pur- was prepared using 58.3 grams of amorphous polypropylene, 

poses of this invention. It is, of course, desirable to utilize having a molecular weight of about 6,000, which was obtained 

some of these materials in preference to others depending on from the xylene soluble fraction of production process 

the particular application to which these finished articles were 5 polypropylene and had not been specially purified, and 1 74.9 

intended. For example, where it is desirable to produce an ar- S 13 " 18 of toluene. Three cotton cloths were saturated with the 

tide suitable for application as an industrial tack cloth or dust solution and air dried at ambient temperature, i.e., about 75" 

cloth intended for household use a suitable backing material F ; The cl ° ths reta,ned °" thelr flbers approximately 14 grams 

could comprise essentially any cloth fabric, natural or ° f »«»rphous polypropylene per ^square foot. One cloth was 

synthetic fiber in addition to preferably highly porous paper. 10 therea * er P lac . ed ln an 0Ven f ™°-™J d ^ t^l ^t 

However the production of air filters would preferably ^^^^^^^ 

require the utilization of a more structurally stable backing J J 

such as coarsely interwoven or fibrillated polymer fibers, EXAMPLE III 

fiberglass, comminuted solids, etc., which could be retained in is . , ... -, j, j • •, „ t , r 

a suitable frame or housing. A d ust-like material was prepared by drying soil at 325 F 

After application of the polymer to the backing, the dust-re- <° r 20 "tallies and passing it through a 200 mesh screen. This 

tentive article produced is dried at ambient temperature of dust was s P read 1 ove / tab ' e SUrfaC , e - 1 2 , S£ ' Uare 

about 50° to about 100° F. It has been found that elevation of sam P le , of eac , h ** amorphous polypropylene coated 

, . , . , • i ■ j • j j j materials was placed on the dusty surface without pressure for 

he temperature at which he articles dried tends to decrease 20 , 0 seconds ^ removed without wj ing a F ction . The 

the tackiness of the article m relation to the degree of tern- po i ypropvlene coated cloth that had not been heat-treated 

perature elevation. Thus, by drying the article at an elevated icked more dust than the heat _ treated cloth . 

temperature or by later heat treating a dust-retentive article EXAMPLE IV 

that has been initially dried at room temperature, an article _ . . , , , . , 

treated with amorphous polypropylene by this invention can 25 . Tr f test was re Pf ted "smg fresh sample squares and apply- 

. . , . ■ i . 5! • j j . mg the pressure of equal weights to each sample. The cloth 

be rendered so non- acky that the improved dust-retent.ve ^ ^ be£n hea ? treated g readily picked up P dust> substan . 

cnaracienstics are lost tially more than the completely untreated control cloth. The 

Another substantial advantage of the dust-retentive article heat . treated cIoth picked up dus t no better than the complete- 

of this invention, in addition to their high durability and rela- , untreated control cloth, 

tive lack of messiness, is the ease by which they can be 30 1 

regenerated after continued use. For example, industrial tack EXAMPLE V 

cloths, household dust cloths, air filters, and the like can be _ , . , „ . . ... , 

reimpregnated after a substantial period of use simply by ap- J^J^^J^J!^^, TLSZ^ZTJ 

... _ r, M ,. „„, „i,„„„ „„!,,„, i„„„ ;„ .uf Ll „t cloths were loaded with dust by wiping a dust coated surface. 

plying additional amorphous polypropylene in the form of 35 fioth dust ]aden c , oths wer£ , aced on dean surfaces The 
aerosol, for example, from an aerosol can, and allowing the heat _ treated cloth readily released the dust . The nonfat- 
solvent to evaporate, treated cloth retained almost all the dust it had picked up. 

The several advantages of this invention are listed in part by ( c j a ; m . 

the following examples. I A porous du st-retentive article comprising a porous 

EXAMPLE I 40 backm 8 having from 0.5 to about 1 0 weight per cent of liquid 

" 11 to semi-solid, tacky, substantially amorphous polypropylene 

A 1 2 by 1 8 inch paper towel was submerged in a solution of of molecular weight within the range of about 2,000 to about 

amorphous polypropylene having a molecular weight of about 8,000 dispersed thereon, said amorphous polypropylene hav- 

5,000, drained, and dried at ambient temperature to produce >ng been dried on said backing at ambient temperature, 

a dust cloth having dispersed thereon 2 weight per cent 45 2 The article of claim 1 wherein said amorphous 

amorphous polypropylene. The feel of this article was found polypropylene is evenly distributed throughout said backing, 

indistinguishable from that of the original article. In addition, „„?J^ , °f, on™ ^"tl^tfflllZ^"" 

the treated cloth did not streak or leave any perceptible - r " > " ™" "" c " rr "" 

deposits on highly polished wooden surfaces and glass. It was, cn """*"" ' 

however, completely effective in removing dust deposits from 50 fibrOUS w f eb f ' . . 

,„rf = ™; n = <,;„„i„ s - The artlcle of clalm 4 



these surfaces in a single pass. 



wherein said backing is a porous 

paper. 

EXAMPLE II ***** 
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